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Abstract of JP1 00921 26 

PROBLEM TO BE SOLVED: To provide a 
magnetic disc apparatus which is excellent is 
assemblalility and can prevent generation of 
defective connection, etc. 
SOLUTION: An end section 56a of the 
connection FPC (flexible printed circuit 
substrate) extended from a substrate unit is 
fixed to a bearing assembly body of a carriage 
assembly. At the end section 56, a plurality of 
connection pads provided as many sets as 
corresponding to the number of magnetic 
heads, and the connecting pad of each set is 
arranged linearly with the predetermined 
internal. A plurality of head lead wires 46 
extended from each magnetic head is 
connected to the connecting pads of the 
corresponding sets via an extension board 70. 
Each extension board has a plurality of first 
extension pads 74 connected to the head lead 
wire and a plurality of second extension pads 
76 arranged in the same manner as the 
connecting pad of each set and is fixed to the 
extending end section of the connection FPC 
under the condition that the second extension 
pads are stacked and soldered on the 
connecting pad of the corresponding pad. 
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(54) [89J©£#] «&5VX*3£g 
(57) [gift] 

«4SrK»Jh WIBftSrSlf* W 5 £ t life 

hd^Mffl LfcSScF P C 5 6 
<D5fejgS8 56att, **})>y i?T V WttSi&S: 

#lcg££*VC^.5. 3fe«gSB5 6 a fcf*. mH^y K© 
&tc*f& Lfcfflgc&tt fe*i,fc**©S8K/< y K 6 0 ft* 

tEfll Stress. #»«^y K*»6«WUfc*jRo^ 
y K U - KM 4 6 14, <P&#- K 7 0 LT, SWt 
3*&©&M'<y Kfc8»fcS*vO^. Ktt, 

— y h'v- h-mmm.zti±m&(Dm 1 ©fa^y K7 

4 ftttoSgfe*? Ktf^«lciB?ij$ti,fc«»<om2 
©«H*/<y K7 6 U %2<7>*M'<y KSr*t^1" 

PC©ffiWi8SClc@je£*vO>.5. 




&m.%rf -< * 9 <r>±m& zxrrmx.zii^tittfa t-ts 

*©Jiffl48S3!as±!E*^ y y 7 yty^ y ®*fi:|ca 

y K©»tmb*Ji^rtbnfc**«>Jfil^<y K 

±C*-f y y«/Tyt^J tf\ ±B«*j5^y K*>fe 
±E** y yVTy^WV ©**3E»*-C«WLfc* 
y K y - KM t , y K©^ yKJ - Fife 

£*8I#- KHt, -LE—y K y - KM0StUJf#*lE3 
ttfc«!£©& l <o*m* ?Ki, ±E«a©«tt/< y K 
t ^«StcE?iJ$ftfcmg:©fS 2 ©«^ 7 Kt U 
±E# 2 ©«*«/< y Kfcttfci-SMoSSR^y K±fcfi 

«©*JK^y Kir, 

±E*-V y y3*T y-fev^y SrlElft$-£±EB^y K 



*©KHMI»as±E*-y y y^Tyir^ycO*{*:|C@ 
H^Htftt©?^-^/!} ^KEUMMKfc. ±E 
7 u**s-7As? 9 y h BMra©SttMltofc±Ettft'^ 
y K©*K»lt:Lfcl|i»Klte>*ufctt«c©Jfttt/<y K 
£tfS;L> #fc©*tt/<y KHtgf«©lfflH**iv*T«: 

±E* + y y S?T y * V7 V », i:E£-&^ y K4»6 
±E* + y y i>7 yir y ©*#iS«*-WlEW UfcS 
&©^ y K y — KM £ , y K©^ y K y - KM 

KHt, ±IB-y K y - K«OMU«M<«KS 
*ifc**©JI! 1 ©«M&*y Kt , ±E**©««A<y K 
Jc»^LTttMWlcE?iJ$ttfca^O||2©tt 1 «l^y K 

y K±l!:mia-caBRUfctttl"e±E7 w*V^A</5 v 
^■C»riiSnfc±EIBlol»*/<y Kfc, ±E-<-^ 

*©-KaK»o-cafe^»i«**tfc±E» 2 

y Kt, #J(Si*JJ:iWB2 0«»>«x<y KH*fc*9Ufc 
M©#«lh **L-CV^ri:ft««i-r4lll*3fil 
XH: 2 KEfato9&?4 * 9 
[H*94] ±E^-^fett, ±E#» 2 y K 

«i^fl!llcteBbfcH?Lt, ±EH?Liajlc<t«Lfc^y y 

±*®o:tv>5 r t MS®. ki-5M**3 |CE«©«^ 

[»*«5] ±E-<-^«H, ±E#»©S«><yKi 

» 1 1- 5 3 {ce® nmn.f 4*9 mm. 

$ frit®*, k , ±E«-M©^/< y K i: *f^1-5ffiiHc 
^fife $ n*ix^Jx±E^ 2 © ^ y K*i J: U^JbE^ 

i: Sr#0: t i"5 3 CStoSJaf-f * * 

^St, ±E-<-^«-hlc^$nfc^/-?^-^t, 

±E^^^-^tt, ±E^<-^«©-^©*B±-e, 
±E-<-^«©S¥*l6]-4SaJ»c^A/-C}gfilc$^fc±E 
JBlOfM^y Ki:» ±E^-^tR©<&*©Sffi±t?, 
±E^<-^«©-fiiaic}B-3-C3feA/-C^$ttfc±EB 
2©t«^yKt 1 ±E^-^«©±E-^©Sffi±»c 
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t , ±.mmm t ±mm 2 (K>m#s< y k * tr«i.«i*i 
-rsis^ 1 xtt 2 £««©«»?* * * *&a. 

[M**8] ±C<-**tt, ±K*SS2©«t««/<y K 
i^6£, **TU #l2 0f«/<7 Ktt-hSS^y 

[R#fi9] ±B«tt/"«y K©«»©tttt, 

i t &mmk i *vn l 8 ©^-f *ta» i « 

[fS#Jf 1 0 J ±t&y VWfArfV > 
£ & Sr^t-fSSS** 1 4^ L 9 wTtifr 1 *fcC 

[000 1] 

r©38Wtt, *»©««^y 

[0 0 0 2] 

[&*©«*] /<-yt^3V»?a-*, 7Vf 

[0003] ^©s©^^*^®^ a 
s^flg-eEs? ^ttfcasttw^x -r * * & , mmrf w 

**{c#LTlf«©E®ff££^45«&©8m^y K 
£ W-f 5 fl£^ y Klfifttt b. Zixh y KJiiC 
frSraMHf** *tr fc#LT8»i;fiEfcS#Ufc** y y 
y y ^&B»$*T«£^y K£BJ^x^ * 
9 ±.<omm<0 h y y 9&.m~&W>£ *<5 sK-T * a /w* 

[0004] &W&.<Dm%7 ! 4 ^9 it. * fc*> K/W*— 
*©/n:/K:@£$*U Sv^HWttlc^o, 3r5t©FflRI 

[000 5] 835^ y K«r#r*««^y Kffi&ttl^ 
StT^ * y © _hffi*> itTFEK:** M fCtte 

[0 0 0 6] 4HB*^y Kttfttttt, «*^y K©£jft 



t, ««^y KttStfttt, tWWt57 

-•MCBJfcStvtVS. 

[0 0 0 7] flS^-f^^SStttt, iKfc-^y 

BBSSSrffU r©BB£«H: 

[0 0 0 8] 1" EK&E^b^Udr^/l'T'y 

v hHBBCtfKtHU ^©ftBSSBIi^-r y y StoMft 

[0 0 0 9] — #««^yK4>6l*«itf2*0!l 
-KBWttttlL-C^a. -ft^ l J-Wtlt^'<VV3 

vmmi&te? xo**/? >v-7 y v \ ElKS«©g5^^ y K 

[0 0 10] 

[ooil] — *-e», /hSfcoKjfcfcJ:*)*^.* * 

[0012] -r/«c^*>, ***flsas«©fc», ata^y 

K*«ffli-5«^-fcH:, IftAjr K 1 ^B&fc «3 © 3 fcv* 
1 4 *©^ y K y - KK^^S t * 9 , ^©^ y K y 
-K»©*«ds*«Bl-5. rtifc^CT, BKXKd»& 
JiW u*is7A&9 > h@K«R©«BE/<y K© 

[0013] — /jNafbrosad^^v-dE-^/vyy 

^y H»t*J0i-*«*Ktt» «tt^y KBW«r«/h*J 
[0 0 14] L*»L4^5>, ±JfiLfcJ;5l-, S6*©B£ 

y KKl#-3o¥Htttt£ft£fflfi£-e&«3, Sfil^yK 

K^©^ y K y — Kj»©««f^KiSffiffil i 4 9 » Ji^K 
tt#Ld*tt£-?#4v^«>j:4&. ^©fcfe, «Hf^ 

[0015] r©36W»4iSl±©^l!:«*4$tvfc'{>© 
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"C, *©BWtt, tt£fls»*K«fcfaT^Sfcfct>K»« 
[0 0 16] 

[SUS?:«?fc-f3 *:£>©#©] ±EBW^afi£i--5fc 

i, £«&T^*y©±ffi:fcJ:trFffiK*faefa*tl6]L 
Tim e>fa&a7^*y left LTlim©lE®, W££ff 
5**©ar«^y Kir, ±B**^y Kfe-hBas*?^ 

to 

[00 17UE*t!)r^Tyt^!)li, 

#foa»&ffiWLT^5itfcU:*fa^fa±ie 

fafcffil*©:? U*i/7>:/y V hHKSCfc* ±127 u 

Mollys' Ktt^©EWfcKltfe*vO» 
[0 0 18] ±IS*+y y{?7yt^!ltt, ±B4H» 

©<*«#- Ki, HHU JiB^yK 

9 - KfcoJEfflSaHftRSiifctt*©* l ©*«l^y K 
t , ±B#»©«tt/< y K t mW&BH £fafc^&©& 
2 Kfc**U ±fi*2©<Mi/<y K*#£ 

i-5a©«8R^y K±fcfi<a-CSSRUfc«t«t?±f37V 
*S^/A-:/!l > h0&S«©j£ffi*86BK@5g$fa-C^5 

[0 0 19] ±lE©«fc5fc«J*£fafcBM5? f .f*y£tt 
lc«fcfatf, *a&l$, «««^s'K4>6IIIILfc»^ 
y K 3 - K*tt, K©» 1 ©«M*/<y KKSBft 

£faS<, Lt, r©«f«aK-m» *2©«f»«/<yK 
5r7 \,**sf*sf ®BS««l©*«£:i--5»©£8 
'<y K±fctt«*fa*3fa, ttR/<y Kfc¥H*r»**>* 

[00 20] d©*§£\ *«M*#- Ktcfltit fcfafcSSSc 
©*2©**v<y Ktt. »ffi-«»©««5^y KfcB- 
©E?"J«fiKS:WUTV>5ri:d»e, x ««©SS 2 ©*»'■* 
y K«r**©S«A<y KJcW*fcj&K>jE*fc:4fc«£-;b* 

2 yK«r, AA*fc-*\ ^fflrTT^ 



[00 2 1] 

[S8W©Hfi5©J&!i] «THB5*#MU**p>, d©3§ 

HDDi»t«) idSffl Ufc**©»tH£0<^T«MBfc 
RW-t*. 0 1 t^-f-t 5 fc, 8£^x-r*y£fiW:, ± 
ffi©MP Lfcig»»R©*— * lot, «&©faClc«fc 
<0 tr—x fc fa CJh © $ fat 4r- * ©±J£W n £ HJi-f 5 

[002 2] ^r-* 1 0 rtfcli, fl&&12»«E#£ ft© 
SflcWBS^-rW^y 1 2 a , 12 b, 12c, dfafe© 
SJfcW-r * y fcXHWJ JOSHES** * FA**—* 
1 3, «ft5*-f**fc#L-Cfl|*©ie», U4«f*5 
flORaSM^ y K> d fa 6 ©fltft~> y KMKft?<< * y 
12 a, 12 b, 1 2 c fcJfLTiMbSftfcXtfLfc* 
•V!) y^7yty^!) 1 4, 3 yyTyt^ y & 
BtMoitmeftfc^Stf^a^A^-y- OJtTVC 
MilM-i) 1 6, *iW^yr^»«r*+5»Ka 
-V h 1 7#«MA3fa-C^£. 
[0 0 2 3] 4r-* 1 0©*Bfcl±, S«a=.y 

h 1 7 Sr^- LT^ fcTV KA-*— * 13, ^ ^ 

l 6, J3j;t«aat«^y K©»ff«r«!ff-*-5H*b« 
V^y^h0*«R*sfaCJl:*Sfa, ^-^©J£St» 

[0 0 2 4 ] QmU^jX? 1 2 a, 12 b. 12c 
tt^65nin (2.5 ^ V^) t^^fa, ±ffifait5T 
ffilcHK5!.|E&e5rWLTV>5. 3 ttOflS^T^ y 1 2 
a, 12b, 12cli, ^f^K/«-^13©@*L 

o•CBf3£©raBIS^faV^TSIS$faTV^5 <> -tLT, 
TY^^12a> 12b, 12cli, ^tfVK/W- ^ 

1 3K±99f36©aue-e0*5Wtt*fa6. 
[0025] mftv^EI3i;:jir-f- < fc5K:, 

Tjft^J 1 4I±, ^ 1 0 ©J&g±U:@5£$fafc 
•KliAffl 8«r«*.TV^*. ttSifl&frl 81*, 4r- 
^ l 0<ojS^itK$fayiite«2 0 i:, ffitt(c-*fwtt 
*«r^UTiatiaftlc3t»*fafcR«H»R©/N^2 2 
t, Sr*L.TV^^. < , ^2 2©±*BfcttH«©79>'^ 

2 3 $ fa, TffiS?^« ttfa 2 4 $ Jx 

[00 2 6] *fc, U yiJ7yty7!) 1 4tt, ^ 
^2 2»-fl!JfJ-Jte>fafc6*©T— A2 6 a, 2 6 b, 
26c, 26d, 26e, 2 6 f *J i V2 o©^^<— f- 
U^27a, 2 7bi, #7-A|;Jj$$tifc6-5© 

[0 0 2 7] T-A2 6 a/i^^U2 6 f ©<&*I4. {RJ^ 
«, SUS 3 0 4^©^7 l yU^^©$ti(S|-»Cj;*)s 
0. 3B*tT©»V^JWR«lC»**fa, *©-«, oj 
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[0 0 2 8] #8S^y h'B&ft2 814, fistic 

3 V(C@££*Wcfim^y K3 2i, ^«SxT^^ 0 iT 
x-iVv'g V30J4, ^roSSS^**;/ h^gfe-S^tt 
&3ftc4*)T-A2 6 a£<^L.2 6 f © Steele @5t$*X 

[0 0 2 91 «-8S^y K3 214, m*Lte^\Z\$&M 

MR (8S£lJg#i;) •^s/Ki&^'U t^->sy3 0 
©fcSg&K £ ft*: s? >s<;uU K @ £ $ ftT S , £ 

•Ov^VSOfeitfT-Aft, ro^KfcftST- 
ASB£«j£LT^5 0 

[0 0 3 0] #fiS^y K3 2frb\ZMx.t£ K 
U-Ki^4 6riSj£ffiU 7-A®iil;iSot7-AC 
S*gg5*T?S0tTV^„ *LT, «tj«^ y K*&£# 2 8 
©HS$ilfc7-A2 6a^L2 6 f (4, g?L3 IK 
/^2 2Srtfji-t"5ri:<c:J:»), yyW2Z±.\znm 

-t!)^2 7ali, 7-A2 6a, 26bR, *5«fctf 
^-t!)^2 7bli, 7-A2 6e> 26 f BSC:-?: 

5. SIC, ^2 2|Ctt^UVi/3 4^«-a-$ix. T 
— A 26c, 2 6 dMt&fSSft-CV^. 

[0031] rne>$ftSiast{*:i 8, tj-y 

^2 7 8> 2 7b. t5il)t^!)y^3 4« < 
7^7ytyy!) 1 4 LTV^5. ^2 2 

O^(C«t&$tVfc6*C0r-A2 6 afc^L-2 6 f, 
2o©^-t!)^2 7a, 27b, *3iT/^y^ 
:/3 4(4, /n:/2 2<DiaCgB2 4lc«^$ixfc^s' h3 

6t77^2 3t©KlC^n, /^2 2©^± 
(C@££M$$*VO>.&. -tftti!), 6*©7-A2 6 
aftVL2 6 d(4, (Wrafce^TZV^^firttee UT 
V^5irtt>»C/^2 2*^P-<0*-|Pl^iStatrV'>5. 
[003 2] 7-A26a, 2 6 b *) ttV btlitB 
Kifi3:#2 8©««^y K3 2(43iX;:|6]dM,vg- 
oT<i«U T-A2 6c, 2 6 dt©9tt(4P>*vfc8S 
St^y K»£fc2 8 0«^'y K3 2 fiSVMClR)*^^ 
otftiU MIC, T-A2 6e, 2 6 f (C& 9 tttt t> 
tlfcttft**? Ki&&#2 8««»[^ K3 2(41V(;:rB] 
M^oTfitLtV^. ^rLT, 7-A2 6a4V^L, 
2 6 f &£VZtht>OT-MZ.mfe£H1zmf$,^y Kifi 
£#2 8(4, ^•72 2b-i*m£®Wzimbt{:oX^ 
5. 

[0 0 3 3] £«Fy>^34(4, T-A2 6 aft 

<^L2 6 f tS*f*|6]-StHUfc2*^»7^-A3 
8£*TU rtve><D^«f7U-A±|CVCMl 6©— SB 



[0 0 3 4] Hl^b4<fcri>545K, ±%Z<D£l{C 
fl?j££ft/c*+ !> y^Ty-fei^y l 4&tr-x l oic 
tt^iiA/fc*ttllllC*5V^-C, flS^f^** 12a I4T-A 
2 6 a, 2 6 bRBKffiSU Blf^^ 1 2 b(47- 
A2 6c, 2 6 dfoltdftHU ffitf -f^^ 1 2c|j;7 
-A2 6e, 2 6 f WK&B LTV>5„ ^rLT, 7-A 
2 6a, 2 6 b t» 9 ttft fetvfcBS^y K*&&fls 2 8 
0»ft^y K3 2(4, 1 2aO±mHiiXf 

TffifcWWiSaau fiMKf^** 1 2 a frpfffiffi** 

[0 0 3 5] l^tilC, 7-A2 6 c, 2 6 d left?) #17 
feil/fcaft^y K3 2(4, fiS^xw^.^ 1 2 b©±ffi*5 
JltfTBtWlWlSMfcU BS^f^** 1 2 b&jfffi 
UTV^5. It, 7-A2 6 e, 2 6 f (£» 
9 tttt kftfc«£^2/ K3 2(4, BS^-r ^ * ? 12c© 
±B*itfTB5t*ivPixSaSb, 85:^7^ 1 2 c 
«:HiB«*»e>«5»UTV^. #885^yK3 2tt» if* 
•<^^3 V3 0<Ol4^(Ci t»0f^O^.y h'ffiM&fiUJQ 

[0 0 3 6] — IS 1 t^i"4 5 1, =*^r U ^^7? 
tvyyi 4 5:^-* i o »cjfa*i£A/fcttfi(c*5^T, 

^«f7l^-A3 8lC@^$tvfc3-l'/W4 4(4, -Jr-^.1 
0±t@3t$Hfc-^<O3-^4 8ffltfii«L, r*lfc> 

^tittVCMl 6$r«fig-T5„ Set, =-f/V4 4 
tiim-r-SrttiU, **y y^yt^!) 1 4*s 
ElftU «*"»yK3 2(48^7^;** 1 2 a, 12 
b, l 2 cogf iroh?? *±£;&Sj4o 4 

[0 0 3 7] li ljoitfEMt^-f 4 5tc, SKa-^-y 

hi 7(4, >r-y. l 0<oiS^±t@jt$tufc«^<oS 
«*<*5 2Sr^U r<DS«*«c±(c(4, 
f n 5 3*J4V3^^^5 4^S||^$nt:v^o *fc> 
XfiasyM7tt % Sffi**5 2i=*-*y yJ?7yt 
vyy 1 4 b*nMtf}\c&1gll.1zfti£oyi'*^7;i<-y' 

y^UHlKSK (fiiT^FPCt^-fS) 56Sr^L 
T^5o Si^FPC5 6(4S«*«:5 2^&iitHL, * 
<05fcig& 5 6a W5S(CI4, ffi&tt 5 0 *SflA (9 ft(4 ?>tt 
TV^„ ^FPC5 6(4, ^U^v-^/wyy^ 

HBB«l«t4»)S«*^5 2 b-frttlcM&ZtiX^ 

[0 0 3 8] H4tJ40!|a5 t^-fj; 5t, SiFPC 
5 6(4, FPCOtt^lSjtftoTSV'tWtJiVS^ 
»W^5 8«r^UT^5. FPC5 6©5feJg^ 

5 6 a t(4, ■EJj'vy K3 2^(C*fJSLT6ia6 1 a 
/«cv> L 6 1 f <r>mf< v K 6 0 

«5 8Sr^bTS«3)s:fls5 2 (CilfciiLT^.5. «-«S<0^ 
«t/<y K6 0(4, ttft^y K3 20^y Ky- K»4 6 

<o*»t»^t-c4{i<5oig(te ) tv, 3fS<oga?ij, 
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HE, -te©IBIH«rllv^r««F P C 5 6 iCitgji 

ttfc:ftA/-csWf>*L-o-*.5. ^lt, fi&©*a6 1 a* 
^L6 1 f (4, ZVM-WUi^o, BrJ£offlPH&|lV> 
t, 85»FPC5 6©*fc*lRli:il:SS-t-5*lRHcatA/-CK 

[0 0 3 91 K6 0tt«^.tfn»^»*$ 

ft, *©^ffilCI4, TO>¥B6 ltfCittK::?!) 3 _ h£ 
ixTV>5. 5feJg^5 6 a tCfl, Cl©$teiSg|S£*-Y 

y r^Tyt^y 1 4<D*&g*a&ftl 8KfcClt*-f 

Kl, $fc«S&5 6 aOjfcWiBWIfcJrarr feft, ^yKH 
- KfcSrJtM' K-fSfc*©^ F35 5 6 bfcJBfifcLT^ 
5. 

[0 0 4 0] 8H&FPC5 6©3fci»a&5 6alt 
t!)^27a t 2 7 b l£^f&£iXfcfcC?l6 5 a, 6 

5 b (B3#ffil) fc. *il«t8JL6 2*Sj;t«IJ*6 4 
fc»l,TfeC6 6fciaCiitr::i:lcJ:»K **yy$>7 
ytV^y 1 4©ttSI4«:i 8ldH)£c5ttTV^5„ 

[0 0 4 1] ^ftft^y K3 2i>&iBLfc4* 

y F y ~ F» 4 6 14, <Pi«#- F 7 0 UT«SR 
F P C 5 6©Mt5^y F»fc:«*«JlcS8KS;h, 
TV**. El 7 *s .fc tfBI 8 jjH' £ 5 , *«Mfc#— K7 
0{4, JBfiv^JBgttKi^SnfclftSttt-^bftS^-^ 
«7 2i, ^-*«*BKI*j£$ft;fc£ft^y--V7 3 
fc«ri/CVV5. ^<-^*7 2 ©ft $14, 86RFPC5 

6 ©&8S&5 6 a ©ft$ «t *) t>/J>£ < »*3;fc"0^. 
[004 2] 7 3 »4, 4 0©ff 1 ©<P*8/< 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more magnetic disks by which kept predetermined spacing and the laminating was 
carried out, and two or more magnetic heads which counter the top face and inferior surface of tongue of 
each magnetic disk, respectively, are prepared in them, and perform informational record and playback 
to a magnetic disk, The carriage assembly which supported the above-mentioned magnetic head 
movable to the above-mentioned magnetic disk, The driving means which rotates the above-mentioned 
carriage assembly and moves the above-mentioned magnetic head to the location of the request on a 
magnetic disk, It has the substrate unit which reads to the above-mentioned magnetic head, and outputs 
and inputs a signal and a write-in signal. The above-mentioned carriage assembly It has the body which 
can rotate freely, and two or more arm sections which supported the above-mentioned magnetic head, 
respectively while having extended from the body. The above-mentioned substrate unit A substrate body 
and the band-like flexible printed circuit substrate with which it extended from the substrate body and 
the extension edge was fixed to the body of the above-mentioned carriage assembly, Two or more 
connection pads prepared in the extension edge of the above-mentioned flexible printed circuit substrate 
the number of sets corresponding to the number of the above-mentioned magnetic heads, A preparation 
and the connection pad of each class are prepared in a predetermined array. The above-mentioned 
carriage assembly Two or more head lead wire which extended [ to / from each above-mentioned 
magnetic head / near the body of the above-mentioned carriage assembly ], It has two or more extension 
boards which connected the head lead wire of each magnetic head to the corresponding connection pad 
of a group. Each extension board Two or more 1st junction pads to which the extension edge of the 
above-mentioned head lead wire was connected, The magnetic disk drive characterized by being fixed to 
the extension edge of the above-mentioned flexible printed circuit substrate where it has the connection 
pad of above-mentioned each class, and two or more 2nd junction pads arranged similarly and the 
junction pad of the above 2nd is connected in piles on the connection pad of a corresponding group. 
[Claim 2] Two or more magnetic disks by which kept predetermined spacing and the laminating was 
carried out, and two or more magnetic heads which counter the top face and inferior surface of tongue of 
each magnetic disk, respectively, are prepared in them, and perform informational record and playback 
to a magnetic disk, The carriage assembly which supported the above-mentioned magnetic head 
movable to the above-mentioned magnetic disk, The driving means which rotates the above-mentioned 
carriage assembly and moves the above-mentioned magnetic head to the location of the request on a 
magnetic disk, It has the substrate unit which reads to the above-mentioned magnetic head, and outputs 
and inputs a signal and a write-in signal. The above-mentioned carriage assembly It has the body which 
can rotate freely, and two or more arm sections which supported the above-mentioned magnetic head, 
respectively while having extended from the body. The above-mentioned substrate unit A substrate body 
and the band-like flexible printed circuit substrate with which it extended from the substrate body and 
the extension edge was fixed to the body of the above-mentioned carriage assembly, Two or more 
connection pads prepared in the extension edge of the above-mentioned flexible printed circuit substrate 
the number of sets corresponding to the number of the above-mentioned magnetic heads, A preparation 
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and the connection pad of each class set predetermined spacing, and are arranged linearly. The above- 
mentioned carriage assembly Two or more head lead wire which extended [ to / from each above- 
mentioned magnetic head / near the body of the above-mentioned carriage assembly ], It has two or 
more extension boards which connected the head lead wire of each magnetic head to the corresponding 
connection pad of a group. Each extension board Two or more 1st junction pads to which the extension 
edge of the above-mentioned head lead wire was connected, The magnetic disk drive characterized by 
being fixed to the extension edge of the above-mentioned flexible printed circuit substrate where it has 
two or more 2nd junction pads linearly arranged corresponding to the connection pad of above- 
mentioned each class and the junction pad of the above 2nd is connected in piles on the connection pad 
of a corresponding group. 

[Claim 3] Each above-mentioned extension board is equipped with a long and slender rectangle-like 
base plate and the conductor pattern formed on the above-mentioned base plate. The above-mentioned 
conductor pattern The junction pad of the above 1st formed together with the longitudinal direction end 
section of the above-mentioned base plate, the junction pad of the above 2nd stood in a line and formed 
along the merits side of the above-mentioned base plate, and every — claim 1 ** characterized by having 
two or more lead wire which flowed through the 1st and 2nd junction pad comrades — a magnetic disk 
drive given in 2. 

[Claim 4] the above-mentioned base plate - above-mentioned every — puncturing located in the both 
sides of the 2nd junction pad, and the bridge section located between the above-mentioned puncturing — 
having — every ~ the magnetic disk drive according to claim 3 characterized by having prolonged the 
2nd junction pad in the above-mentioned bridge section top. 

[Claim 5] The above-mentioned base plate is a magnetic disk drive according to claim 3 characterized 
by having two or more through holes which it was formed in the connection pad of above-mentioned 
each class, and the corresponding location, and carried out opening on the junction pad of the above 
2nd, respectively. 

[Claim 6] The above-mentioned base plate is a magnetic disk drive according to claim 3 characterized 
by having the through hole of the shape of two or more semicircle which it was formed in notching 
formed along one long side, and the connection pad of above-mentioned each class and a corresponding 
location, and carried out opening to the junction pad and the above-mentioned notching of the above 
2nd, respectively. 

[Claim 7] Each above-mentioned extension board is equipped with a long and slender rectangle-like 
base plate and the conductor pattern formed on the above-mentioned base plate. The above-mentioned 
conductor pattern On the front face of the junction pad of the above 1st formed together with the 
longitudinal direction end section of the above-mentioned base plate on one front face of the above- 
mentioned base plate, and another side of the above-mentioned HESU plate The junction pad of the 
above 2nd stood in a line and formed along the merits side of the above-mentioned base plate, it forms 
on the front face of the method of above-mentioned base plate top Norikazu ~ having - every ~ claim 1 
** characterized by having two or more through holes which flowed through two or more lead wire 
which extended from the 1st junction pad, the above-mentioned lead wire, and the 2nd contact pads of 
the above, respectively — a magnetic disk drive given in 2. 

[Claim 8] the above-mentioned base plate — above-mentioned every — puncturing located in the both 
sides of the 2nd junction pad, and the bridge section located between the above-mentioned puncturing - 
having — every — the magnetic disk drive according to claim 7 characterized by having prolonged the 
2nd junction pad in the above-mentioned bridge section top. 

[Claim 9] Two or more groups of the above-mentioned connection pad are magnetic disk drives given in 
claim 1 characterized by keeping parallel and predetermined spacing mutually and being prepared 
together with the direction which intersects perpendicularly with the shaft orientations of the above- 
mentioned flexible printed circuit substrate thru/or any 1 term of 8. 

[Claim 10] The above-mentioned flexible printed circuit substrate is a magnetic disk drive given in 
claim 1 characterized by including the solder by which the precoat was carried out to each connection 
pad front face thru/or any 1 term of 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the magnetic disk drive 

equipped with two or more magnetic heads. 

[0002] 

[Description of the Prior Art] In recent years, in computers, such as a personal computer, a laptop 
computer, and a book mold computer, the magnetic disk drive is widely used as memory for saving a lot 
of information. 

[0003] This kind of magnetic disk drive is equipped with the carriage which generally supported the 
magnetic disk of two or more sheets arranged in the state of the laminating, the magnetic-head 
assemblies which have two or more magnetic heads which perform informational record playback to a 
magnetic disk, and these magnetic-head assemblies free [ migration ] to the magnetic disk, and the voice 
coil motor which is made to rotate carriage and is made to move the magnetic head to the truck location 
of the request on a magnetic disk. 

[0004] It is fixed to the hub of a spindle motor, and the magnetic disk of two or more sheets sets 
predetermined spacing in same axle and mutually, and is supported by the laminating condition. And a 
magnetic disk rotates at the rate of predetermined by driving a spindle motor. 

[0005] Two magnetic-head assemblies which have the magnetic head are prepared to the magnetic disk 
of one sheet, and are countered and located in the top face and inferior surface of tongue of a magnetic 
disk, respectively. For example, four magnetic-head assemblies are prepared in the magnetic disk drive 
which has the magnetic disk of two sheets. 

[0006] Each magnetic-head assembly has the slider with which the magnetic head was formed, and the 
suspension which impresses a predetermined load to the magnetic head. Carriage is equipped with a 
bearing assembly and two or more arms which extended from this bearing assembly, and the magnetic- 
head assembly is being fixed to the arm which corresponds, respectively. 
[0007] Moreover, a magnetic disk drive has the circuit board which processes the signal over the 
magnetic head, and this circuit board is electrically connected to two or more magnetic heads by the 
following configurations. 

[0008] That is, a flexible printed circuit substrate extends from the circuit board, and the point is being 
fixed to the bearing assembly part of carriage. Moreover, many connection pads are formed at the tip of 
a flexible printed circuit substrate. 

[0009] On the other hand, two lead wire has extended from each magnetic head. These lead wire is 
prolonged to near the bearing assembly along with a suspension and an arm, and every one of the 
extension edge is soldered to the connection pad of a flexible printed circuit substrate. 
[0010] 

[Problem(s) to be Solved by the Invention] In connection with small [, such as a personal computer 
which carries a magnetic disk drive in recent years, ], and high-performance-izing, the demand of the 
miniaturization to a magnetic disk drive and large-capacity-izing is also high pine ****** every year. In 
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order to attain large capacity-ization of a magnetic disk drive, use of the increment in the number of the 
magnetic head and magnetic-disk number of sheets or the high performance magnetic head, and a high 
performance magnetic disk etc. is mentioned. 

[001 1] On the other hand, the densification of the component part of a magnetic disk drive is 
progressing by the demand of a miniaturization, and problems, such as manufacturability aggravation, 
are also generated. Connection between the lead wire of the magnetic head and the circuit board poses a 
problem especially. 

[0012] That is, when the number and the magnetic-disk number of sheets of the magnetic head are 
increased for large capacity-ized achievement, the number of head lead wire increases. Similarly, in 
using the high performance magnetic head, 3 thru/or four head lead wire per magnetic head is needed, 
and the number of the whole head lead wire increases. According to this, it is necessary to increase the 
number of the connection pad of the flexible printed circuit substrate which extended from the circuit 
board. 

[0013] On the other hand, it is difficult to increase the area of a flexible printed circuit substrate from the 
request of a miniaturization, and in increasing the number of connection pads, it is necessary in 
connection pad area to decrease contraction and pad spacing. 

[0014] However, as mentioned above, in the conventional magnetic disk drive, each head lead wire is a 
configuration soldered one [ at a time ] to the connection pad of the flexible printed circuit substrate 
which extended from the circuit board, and it becomes troublesome with contraction of connection pad 
area, and reduction of pad spacing the head lead wire to each connection pad connecting it, and only an 
expert can respond. Therefore, while the assembly-operation nature of a magnetic disk drive got worse, 
the faulty connection by the error of a tie-in point etc. may have occurred. 

[0015] This invention was made in view of the above point, and that purpose is to offer the magnetic 
disk drive which can prevent a faulty connection's etc. generating while it is excellent in assembly- 
operation nature. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the magnetic disk 
drive concerning this invention concerning claim 1 Two or more magnetic disks by which kept 
predetermined spacing and the laminating was carried out, and two or more magnetic heads which 
counter the top face and inferior surface of tongue of each magnetic disk, respectively, are prepared in 
them, and perform informational record and playback to a magnetic disk, The carriage assembly which 
supported the above-mentioned magnetic head movable to the above-mentioned magnetic disk, It has 
the driving means which rotates the above-mentioned carriage assembly and moves the above- 
mentioned magnetic head to the location of the request on a magnetic disk, and the substrate unit which 
read to the above-mentioned magnetic head, and output and input a signal and a write-in signal. 
[0017] The above-mentioned carriage assembly has the body which can rotate freely, and two or more 
arm sections which supported the above-mentioned magnetic head, respectively while having extended 
from the body. The above-mentioned substrate unit A substrate body and the band-like flexible printed 
circuit substrate with which it extended from the substrate body and the extension edge was fixed to the 
body of the above-mentioned carriage assembly, It has two or more connection pads prepared in the 
extension edge of the above-mentioned flexible printed circuit substrate the number of sets 
corresponding to the number of the above-mentioned magnetic heads, and the connection pad of each 
class is prepared in the predetermined array. 

[0018] Two or more head lead wire with which the above-mentioned carriage assembly extended [ to / 
from each above-mentioned magnetic head / near the body of the above-mentioned carriage assembly ], 
It has two or more extension boards which connected the head lead wire of each magnetic head to the 
corresponding connection pad of a group. Each extension board Two or more 1st junction pads to which 
the extension edge of the above-mentioned head lead wire was connected, It has the connection pad of 
above-mentioned each class, and two or more 2nd junction pads arranged similarly, and is characterized 
by being fixed to the extension edge of the above-mentioned flexible printed circuit substrate where the 
junction pad of the above 2nd is connected in piles on the connection pad of a corresponding group. 
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[0019] According to the magnetic disk drive constituted as mentioned above, two or more head lead 
wire drawn from each magnetic head is connected to the 1st junction pad of an extension board at the 
time of assembly. And alignment of this extension board is carried out on the connection pad of the 
group to which a flexible printed circuit substrate side corresponds the 2nd junction pad, and it is 
connected to a connection pad by soldering or electroconductive glue. 

[0020] In this case, alignment ****** of two or more 2nd junction pads prepared in each extension 
board becomes possible from having the same array configuration as the corresponding connection pad 
of a group that it is simultaneous and correctly about two or more 2nd junction pads at two or more 
connection pads. And it becomes possible to put in block two or more 2nd junction pads with a pulse 
heater, a soldering iron, etc., and to connect, where alignment is carried out. Thereby, improvement in 
******** and improvement in connection dependability can be aimed at. 
[0021] 

[Embodiment of the Invention] The magnetic disk drive of this invention is explained to a detail about 
the gestalt of the operation applied to the hard disk drive (Following HDD is called), referring to a 
drawing below. As shown in drawing 1 , the magnetic disk drive has the rectangle box-like case 10 
which carried out opening in the top face, and top covering which ****s in a case with two or more 
screw threads, and a stop is carried out, and blockades upper limit opening of a case and which is not 
illustrated. 

[0022] In a case 10, magnetic-disk of three sheets 12a as a magnetic-recording medium, As opposed to 
the spindle motor 13 and magnetic disk which are made to support and rotate 12b, 12c, and these 
magnetic disks Informational record, Two or more reproduced magnetic heads and these magnetic heads 
Magnetic-disk 12a, The substrate unit 17 which has the carriage assembly 14 supported free 
[ migration ] to 12b and 12c, the voice coil motor (Following VCM is called) 16 which rotates and 
positions a carriage assembly, pre amplifier, etc. is contained. 

[0023] Moreover, through the substrate unit 17, a spindle motor 13, a voice coil motor 16, and the 
printed circuit board that controls actuation of the magnetic head and that is not illustrated ****, and a 
stop is carried out, and the external surface of a case 10 is countered with the bottom wall of a case, and 
it is located in it. 

[0024] Each magnetic disks 12a, 12b, and 12c are formed in the diameter of 65mm (2.5 inch), and have 
the magnetic-recording layer on the top face and the inferior surface of tongue. Fitting of the magnetic 
disks 12a, 12b, and 12c of three sheets is mutually carried out to the hub which a spindle motor 13 does 
not illustrate in same axle, in accordance with the shaft orientations of a hub, they set predetermined 
spacing and the laminating is carried out. And the rotation drive of the magnetic disks 12a, 12b, and 12c 
is carried out at the rate of predetermined by the spindle motor 13. 

[0025] As shown in drawing 1 thru/or drawing 3 , the carriage assembly 14 is equipped with the bearing 
assembly 18 fixed on the bottom wall of a case 10. The bearing assembly 18 has the pivot 20 set up by 
the bottom wall of a case 10, and the hub 22 of the shape of a cylindrical shape supported by the pivot 
free [ rotation ] through the bearing of a pair. The annular flange 23 is formed in the upper limit of a hub 
22, and the thread part 24 is formed in the lower limit section periphery. 

[0026] Moreover, the carriage assembly 14 is equipped with six arms 26a, 26b, 26c, 26d, 26e, and 26f 
and two spacer rings 27a and 27b which were attached in the hub 22, and six magnetic-head assemblies 
28 supported by each arm. 

[0027] Arm 26a thru/or 26f each are formed in plate-like [ of 0.3mm or less of board thickness / thin ] 
with the ingredient of the stainless steel system of for example, SUS304 grade, and the circular bore 31 
is formed in the end, i.e., a end face. 

[0028] Each magnetic-head assembly 28 is equipped with the long and slender suspension 30 formed of 
flat spring, and the magnetic head 32 fixed to the suspension. The end face was fixed at arm 26a thru/or 
a 26f tip by spot welding or adhesion, and the suspension 30 has extended from the arm. 
[0029] Each magnetic head 32 has MR (magnetic reluctance) head for record playback which is not 
illustrated and which was mostly formed in rectangle-like a slider and this slider, and is being fixed to 
the gimbal section formed in the point of a suspension 30, In addition, the suspension 30 may be formed 
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in one with the arm with the same ingredient as an arm. Moreover, each suspension 30 and an arm 
constitute the arm section in this invention. 

[0030] From each magnetic head 32, the 4 head lead wire 46 extended and it has extended to the end 
face section of an arm along with the side edge of an arm. And by inserting a hub 22 in a bore 31, where 
a laminating is carried out on a flange 23, fitting of arm 26a to which the magnetic-head assembly 28 
was fixed thru/or the 26f is carried out to the periphery of a hub. Moreover, between arm 26a and 26b 
and where spacer-ring 27b is inserted in arm 26e and 26f, respectively, fitting of the spacer-ring 27a is 
carried out to the periphery of a hub 22. Furthermore, fitting of the retaining ring 34 is carried out to a 
hub 22, and it is pinched in arm 26c and 26d. 

[0031] In addition, these bearing assembly 18, spacer rings 27a and 27b, and a retaining ring 34 
constitute the body of the carriage assembly 14. Six arm 26a by which fitting was carried out to the 
periphery of a hub 22 thru/or 26f, two spacer rings 27a and 27b, and a retaining ring 34 are pinched 
between the nuts 36 and flanges 23 which were screwed in the thread part 24 of a hub 22, and fixed 
maintenance is carried out on the periphery of a hub 22. Thereby, six arm 26a thru/or 26d have extended 
in the same direction from a hub 22, while keeping spacing and being located in parallel mutually. 
[0032] The magnetic head 32 of the magnetic-head assembly 28 attached in Arms 26a and 26b faces 
mutually, and it is located, and the magnetic head 32 of the magnetic-head assembly 28 attached in 
Arms 26c and 26d faces mutually, is located, and further, the magnetic head 32 of the magnetic-head 
assembly 28 attached in Arms 26e and 26f faces mutually, and it is located. And the magnetic-head 
assembly 28 fixed to arm 26a thru/or 26f, and these arms is as rotatable as a hub 22 in one. 
[0033] Moreover, a retaining ring 34 has two support frames 38 which extended to arm 26a thru/or 26f, 
and an opposite direction, and the coil 44 which constitutes a part of VCM16 on these support frames is 
being fixed. 

[0034] In the condition of having included the carriage assembly 14 constituted as mentioned above in 
the case 10, magnetic-disk 12a is located between arm 26a and 26b, magnetic-disk 12b is located in arm 
26c and 26d, and magnetic-disk 12c is located in arm 26e and 26f so that drawing 1 may show well. 
And the magnetic head 32 of the magnetic-head assembly 28 attached in Arms 26a and 26b contacts the 
top face and inferior surface of tongue of magnetic-disk 12a, respectively, and is pinching magnetic-disk 
12a from both-sides side. 

[0035] Similarly, the magnetic head 32 attached in Arms 26c and 26d contacts the top face and inferior 
surface of tongue of magnetic-disk 12b, respectively, and is pinching magnetic-disk 12b from both-sides 
side. Furthermore, the magnetic head 32 attached in Arms 26e and 26f contacts the top face and inferior 
surface of tongue of magnetic-disk 12c, respectively, and is pinching magnetic-disk 12c from both-sides 
side. A predetermined head load is impressed according to the spring force of a suspension 30, and each 
magnetic head 32 is forced on the magnetic-disk front face in the idle state of a magnetic disk. 
[0036] On the other hand, as shown in drawing 1 , the coil 44 fixed to the support frame 38 in the 
condition of having included the carriage assembly 14 in the case 10 is located between York 48 of the 
pair fixed on the case 10, and constitutes VCM16 with the magnet which was fixed to these York and 
one York and which is not illustrated. Therefore, by energizing in a coil 44, the carriage assembly 14 
rotates, and the magnetic head 32 is moved and positioned on the truck of a request of magnetic disks 
12a, 12b, and 12c. 

[0037] As shown in drawing 1 and drawing 4 , the substrate unit 17 has the substrate body 52 of the 
shape of a rectangle fixed on the bottom wall of a case 10, and two or more electronic parts 53 and 
connector 54 grades are mounted on this substrate body. Moreover, the substrate unit 17 has the band- 
like flexible printed circuit substrate (Connection FPC is called below) 56 which connected the substrate 
body 52 and the carriage assembly 14 electrically. Connection FPC 56 extends from the substrate body 
52, and the back up plate 50 is stuck on the rear face of the point 56a. In addition, connection FPC 56 is 
formed in one with the substrate body 52 by the flexible printed wiring board. 
[0038] As shown in drawing 4 and drawing 5 , connection FPC 56 has the lead wire 58 of a large 
number mutually prolonged in parallel in accordance with the shaft orientations of FPC. Moreover, 
corresponding to the number of the magnetic heads 32, 6-set 61a thru/or the 61 f connection pad 60 were 
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formed in point 56a of FPC56, and it has flowed on the substrate body 52 through lead wire 58, 
respectively. Four connection pads 60 of each class are formed at a time corresponding to the number of 
the head lead wire 46 of the magnetic head 32, place a predetermined array, for example, fixed spacing, 
and are prepared in the shaft orientations of connection FPC 56 together with the shape of a straight line. 
And parallel and predetermined spacing is kept mutually and two or more group 61a thru/or 61 f are 
prepared together with the direction which intersects perpendicularly with the shaft orientations of 
connection FPC 56. 

[0039] Each connection pad 60 is formed circularly, for example, and the precoat of the solder 61 is 
beforehand carried out to convex in the front face. Moreover, the bore 62 and notching 64 for ****ing 
and carrying out the stop of this point to the bearing assembly 18 of the carriage assembly 14 are formed 
in point 56a. Furthermore, the tip of point 56a is bent by the right angle, and forms guide section 56b for 
guiding head lead wire. 

[0040] By [ which **** to Holes.65a and 65b (refer to drawing 3 ) through a bore 62 and notching 64, 
respectively, and thrusts 66 into them ] having been formed in spacer rings 27a and 27b, it ****s and 
point 56a of connection FPC 56 is being fixed to the bearing assembly 18 of the carriage assembly 14. 
[0041] On the other hand, four head lead wire 46 drawn from each magnetic head 32 is electrically 
connected to the connection pad group to which connection FPC 56 corresponds through an extension 
board 70. As shown in drawing 7 and drawing 8 , each extension board 70 has the base plate 72 which 
consists of an insulating material formed in the shape of [ long and slender ] a rectangle, and the 
conductor pattern 73 formed in the base plate front face. The die length of the base plate 72 is formed 
smaller than the die length of point 56a of connection FPC 56. 

[0042] a conductor pattern 73 - the 2nd junction pad 76 of the 1st four junction pad [ 74 or 4 ], and 
these every — it has four lead wire 78 which flowed through the 1st and 2nd junction pads. And the part 
of lead wire 78 is covered with the insulating layer 80 among conductor patterns 72. 
[0043] Along with the longitudinal direction, the 1st junction pad 74 is located in a line in parallel, and 
is formed in the longitudinal direction end section of the base plate 72. Moreover, the 2nd junction pad 
76 is mutually prolonged in parallel along the cross direction of a base plate, respectively while it is 
located in a line at the predetermined spacing and formed along one long side of the base plate 72. 
Especially the 2nd four junction pad 76 is formed in the same array condition as four connection pads 60 
of a group with which a connection FPC 56 side corresponds. 

[0044] the inside of the base plate 72, and every - puncturing 82 is formed in the part located in the 
both sides of the 2nd junction pad 76; And the 2nd junction pad 76 is formed on each bridge section 83 
prolonged in between puncturing 82. 

[0045] The derivation edge of four head lead wire 46 drawn from each magnetic head 32 is soldered to 
the 1st junction pad 74 of an extension board 70, respectively. The soldering section is covered with the 
coating material which is not illustrated in order to raise the mechanical strength of a connection. In 
addition, electroconductive glue may be used for connection of the head lead wire 46 to the 1st junction 
pad 74. 

[0046] Each extension board 70 to which four head lead wire 46 was connected is being fixed to 
connection FPC point 56a by soldering the 2nd junction pad 76 to the connection pad 60 of a group with 
which a connection FPC 56 side corresponds, in this case, the thing for which each extension board 70 is 
arranged so that it may be located on four connection pads 60 of the group to which the four bridge 
sections 83 correspond, and it is in that condition, and the solder 61 on the connection pad 60 is fused 
with a pulse heater or a soldering iron — every — the 2nd junction pad 76 is soldered to the 
predetermined connection pad 60. In addition, solder 61 flows on the 2nd junction pad 76 through the 
puncturing 82 of an extension board 70 at fitness in the case of soldering. 

[0047] Thereby, each magnetic head 32 is electrically connected to the substrate unit 17 through the 
head lead wire 46, an extension board 70, and connection FPC 56. In assembling the carriage assembly 
14 constituted as mentioned above, it first fixes to the bearing assembly 18 Arms 26a-26f, spacer rings 
27a and 27b, etc. to which the magnetic-head assembly 28 was fixed. Then, the stop of the point 56a of 
connection FPC 56 is ****ed and carried out to the bearing assembly 18 with the screw thread 66 of a 
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pair. 

[0048] Then, four head lead wire 46 currently drawn from the magnetic head is connected to the 1st 
junction pad 74 of an extension board 70 about each of the six magnetic heads 32. And positioning 
arrangement of each extension board 70 to which the head lead wire 46 was connected is carried out on 
the connection pad 60 of the group to which a connection FPC 56 side corresponds, and the 2nd junction 
pad 76 and connection pad 60 are soldered using a pulse heater or a soldering iron. 
[0049] Thereby, each magnetic head 32 is electrically connected to the substrate unit 17 through the 
head lead wire 46, an extension board 70, and connection FPC 56, and the assembly of the carriage 
assembly 14 is completed. 

[0050] According to the magnetic disk drive constituted as mentioned above, since it connects with the 
independent extension board 70, two or more head lead wire 46 drawn from each magnetic head can 
make easily connection between these head lead wire 46 and an extension board 70 using a 
comparatively large tooth space. 

[0051] Moreover, when connecting an extension board 70 to the connection pad 60 of connection FPC 
56, since the 2nd junction pad 76 of an extension board 70 is formed in the same array condition as the 
corresponding connection pad 60 of a group, it can carry out alignment of the 2nd four junction pad 76 
that it is simultaneous and easily to four connection pads 60. And the 2nd four junction pad 76 can be 
soldered to coincidence to the connection pad 60 with a pulse heater or a soldering iron. 
[0052] Therefore, even when the number of the head lead wire connected for large-capacity-izing of 
HDD increases, it becomes possible to make easily connection of the head lead wire 46 to connection 
FPC 56, and compaction of working hours can be aimed at. And as compared with the former, it can 
connect in a fixed precision, without being influenced by an operator's level of skill, a faulty 
connection's generating can be reduced, and improvement in dependability can be aimed at. 
[0053] Drawing 9 shows the 1st modification of an extension board 70. according to this extension 
board — every — the through hole 84 is formed in the location which counters the 2nd junction pad 76 
with the connection pad 60 by the side of connection FPC 56. Instead, the puncturing 82 in the gestalt of 
operation mentioned above is omitted. In addition, other configurations are the same as that of the 
gestalt of operation mentioned above, give the same reference mark to the same part, and omit the 
detailed explanation. 

[0054] When the extension board 70 of the above-mentioned configuration is used, alignment of the 2nd 
junction pad 76 can be carried out still more easily to the connection pad 60 by being formed at an 
extension board 70 and making the convex solder 61 (referring to drawing 5 ) by which the precoat was 
carried out on the connection pad 60 by the side of connection FPC 56 engage with a through hole 84. 
[0055] Moreover, in case it solders using a pulse heater or a soldering iron, while being able to prevent 
scattering of solder by the through hole 84, a solder connection condition can be checked through a 
through hole 84. 

[0056] Drawing 10 shows the 2nd modification of an extension board 70. According to this extension 
board, the notching 85 of the shape of a rectangle prolonged along the long side of the base plate 72 was 
formed, and the 2nd junction pad 76 is prolonged to notching 85. moreover, every — the semicircle-like 
half-through hole 86 is formed in the connection pad 60 by the side of connection FPC 56, and the 
location which counters, and opening is carried out to the 2nd junction pad 76 toward notching 85. Other 
configurations are the same as that of the gestalt of operation mentioned above, give the same reference 
mark to the same part, and omit the detailed explanation. 

[0057] When the extension board 70 of the above-mentioned configuration is used, alignment of the 2nd 
junction pad 76 can be carried out still more easily to the connection pad 60 by being formed at an 
extension board 70 and making the convex solder 61 (referring to drawing 5 ) by which the precoat was 
carried out on the connection pad 60 by the side of connection FPC 56 engage with the half-through 
hole 86. 

[0058] Moreover, in case it solders using a pulse heater or a soldering iron, a solder connection 
condition can be checked through the half-through hole 86. Furthermore, even when dispersion is in the 
solder 61 by which the precoat was carried out on the connection pad 60, by the half-through hole 86, a 
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v solder connection gap can be absorbed and highly precise connection can be performed. 

[0059] Drawing 1 1 shows the 3rd modification of an extension board 70. According to this extension 
board, the 2nd junction pad 76 is formed in the rear- face side of the base plate 72 among conductor 
patterns 73. and every - the 2nd junction pad 76 has flowed to lead wire 78 through through HOZU 88. 
in addition, every - the 2nd junction pad 76 is prolonged along with the bridge section 83 prolonged in 
between puncturing 83. In addition, other configurations are the same as that of the gestalt of operation 
mentioned above, give the same reference mark to the same part, and omit the detailed explanation. 
[0060] the case where the extension board 70 of the above-mentioned configuration is used — every — 
the 2nd junction pad 76 is arranged where the connection pad 60 by the side of connection FPC 56 is 
met. Therefore, even when the solder 61 by which the precoat was carried out on the connection pad 60 
is a small amount, while being able to make solder connection of the 2nd junction pad 76 and 
connection pad 60 certainly, it becomes possible to make still easier connection by the pulse heater, a 
soldering iron, etc. 

[0061] In addition, this invention is variously deformable within the limits of this invention, without 
being limited to the gestalt of operation mentioned above. For example, although considered as the 
configuration connected by soldering, you may make it connect the 2nd junction pad of an extension 
board, and the connection pad of Connection FPC in the gestalt of operation mentioned above using 
anisotropy electric conduction adhesives etc. 

[0062] Moreover, the number of the magnetic heads can be fluctuated according to the number of sheets 
of not only six pieces but a magnetic disk. Moreover, the connection pad by the side of Connection FPC 
and the 2nd junction pad by the side of an extension board can be changed not only linear array structure 
but if needed that what is necessary is just to have the same array structure. 
[0063] 

[Effect of the Invention] As explained in full detail above, while excelling in assembly-operation nature, 
according to this invention, the magnetic disk drive which can prevent a faulty connection's etc. 
generating can be offered by using the extension board which has the 1st junction pad to which head 
lead wire was connected, and the connection pad by the side of the flexible circuit board and the 2nd 
junction pad prepared in the same array. 



[Translation done.] 
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